Split-screen tutorials are an appealing and effective way for libraries to create online learning objects where learners interact with real-time web content. Many libraries are using the University of Arizona's award-winning, open source platform, Guide on the Side; in 2016, Springshare released a proprietary alternative, LibWizard Tutorials. This article reviews the advantages and limitations of this kind of tutorial. It also examines the differences between each platform's distinctive characteristics. These platforms create similar split-screen tutorials, but have differences that affect diverse aspects of installation, administration, authoring and editing, student learning, data management, and accessibility. Libraries now have the opportunity to 2 consider and compare alternative platforms and decide which one is best suited to their needs, priorities and resources.
Introduction
The options for producing online tutorials are proliferating rapidly as online, distance, and hybrid instruction expands across higher education. Increased options are helpful for libraries that are flipping instruction, embedding in learning management systems (LMS), or creating their own online courses, although keeping up with new products is a constant challenge. One model adopted by some college and university libraries in recent years is the split-screen, live-web tutorial. These tutorials are a type of learning object that engage learners with real-time web content. The learner accesses the tutorial via a URL, perhaps posted in their course's LMS shell or on the library website. This URL routes to the web-hosted tutorial, which divides the screen into two frames.
1 A narrow left-side frame displays authored content (which this article refers to as the "tutorial frame"). A larger right-side frame displays live-web content that the learner can view and interact with (the "web frame"). See Figure 1 . FIGURE 1. The learner interface in a split-screen, live-web tutorial (Guide on the Side).
Typically, the tutorial frame presents information, gives directions for tasks the learner needs to complete in the web frame, and poses questions the learner needs to answer. This frame is also where the learner submits responses to those questions. The web frame allows the learner to engage autonomously and dynamically with the web by scanning, scrolling, navigating, and searching in order to complete the tasks and develop responses to the questions. For example, a tutorial might direct the learner to navigate to an online resource, enter a search query, and answer questions that require them to reflect on their results. The learner controls the pace of their progression through the tutorial and can be allowed to skip backwards and forwards, repeating or previewing sections as they like.
The integration of live-web content has substantial benefits for learning:
 The learner's interaction with web content gives the learner the autonomy to make their own decisions about how to execute directions, complete tasks, or respond to what they are experiencing. This freedom of choice has the potential to support a constructivist approach to instructional design, which suggests that learning results from the learner's activity, experiences, and interpretations. In addition, as Stonebraker notes, it gives the learner hands-on practice in activities that they will subsequently need to perform independently (2015) .
 The learner engages with the actual, real-time, fully featured web, making it a richer, more dynamic and more authentic experience than captured content like screencasts, slides, or storyboards. Including authentic activities also has the potential to support a constructivist approach, which guides the learner towards the development of knowledge through their engagement with their external environment.
 The learner has access to an (almost) web-scale range of content, activity and decisionmaking. A single tutorial might span the library website, licensed resources, open educational resources, webpages, blog posts, and other web-hosted material.
The incorporation of live-web content also has advantages for tutorial creators. Composition is mostly text editing and does not require the time and expertise required to compose images, animation, or scripts. It also reduces the amount of maintenance by eliminating much of the need to update and republish a tutorial every time a webpage redesigns its layout or labelling.
However, the use of frames to present the web content presents some limitations:
 There is no audio narrative, which may make tutorials less effective for students with a primarily auditory learning style.  Learners are likely to be unfamiliar with the split-screen model and may need instruction in how the screen is structured and how to engage with each frame.
In LibWizard Tutorials and GotS are comparable platforms for the creation of split-screen tutorials.
They use the same split-screen structure based on dual frames, they both integrate live-web content, and they have similar quizzing features. See Figure 2 .
FIGURE 2. The learner interface in a LibWizard tutorial.
However, many of their features have different characteristics and behaviors, and each has unique features that are not available in the other. Consequently, there are differences between the two with significant implications for implementation, administration, authoring and editing, usability and the learner experience, accessibility, instructional use, and assessment. These differences give librarians an opportunity to compare alternative programs and evaluate how suited each one is to their institution's priorities and circumstances.
Literature Review
Unsurprisingly, given LibWizard's short history, the literature on this type of online tutorial is almost entirely limited to studies of GotS. The program originated at the University of Arizona, where librarians wanted tutorials to support increased demand from faculty for library instruction, but with more interactivity and authenticity of experience than screencast videos could offer (Bracke and Dickstein 2002) . Following implementation in 2010, the University of Arizona's tutorials generated "remarkably positive" feedback from faculty, instructors, and students ).
Studies have demonstrated that appropriately designed GotS tutorials have a quantifiable and positive effect on learner performance (Mery et al. 2014 ) and an effect size greater than that of equivalent screencast tutorials (Stonebraker et al. 2016) . But more studies on learning effects are needed in order to substantiate these findings and test whether they can be generalized.
What is "appropriate design" for a frame-based, live-web tutorial? Best practices proposed by librarians who worked on implementation at the University of Arizona include:
 Selecting an appropriate starting point;
 Giving the learner multiple opportunities to interact with the web content;
 Using questions to ensure students are viewing the correct content;
 Using questions to check comprehension;
 Using styling and layout to emphasize important words in the tutorial frame;
 Making directions as clear as possible; and  Reviewing tutorials regularly ).
Looking at the production side of GotS, the time needed to create and maintain split-screen tutorials may be significantly longer than expected. The authors of the first GotS tutorial estimated that development took 70 hours 3 and student support during the assignment needed another 20 hours (Bracke and Dickstein 2002) . Compared with the production time for an equivalent screencast, production may take more than three times as long (Mikkelsen and McMunn-Tetangco 2014) . The latter study suggests the quizzing component may be a significant time-cost.
Another time-cost may be the extended reworking that is possible in GotS. It is possible to make very small edits to text, layout, and questions, which may encourage continuous revisions and adjustments. In contrast, screencasts typically comprise lengthy captures of audio or video, such that the time needed to make a revision is a disincentive to making minor or non-essential edits. Springshare released LibWizard Tutorials in early 2016 and therefore it has not yet received the same scrutiny or assessment as GotS. The Charleston Adviser's product review provides a detailed explanation of the authoring layout and features, and describes both the back-end interface and the learner interface as "simple and easy to use" (Kaletski 2016, 23) . However, the product review examines the whole LibWizard product, in which Tutorials is one of four modules. As a result, the comparison of LibWizard with other products provided in the Adviser review weighs it against Google Forms but not in comparison to GotS or any other tutorial platform.
Context
This evaluation was motivated by the University of Vermont (UVM) Libraries' need to consider the suitability of each tutorial platform. The University of Vermont is a medium-sized, public, doctoral research university that has used GotS since 2013 and is piloting LibWizard Tutorials in the 2016-17 academic year to consider the desirability and feasibility of a switch in platforms.
The UVM Libraries adopted GotS principally to flip some of the information literacy instruction that it has integrated into courses for a university-level Foundational Writing and Information Literacy (FWIL) initiative. All freshmen take a course within this initiative. Each course has a research component, supported by a one-shot library session.
The primary objective for this flipped instruction is to provide all freshmen with instruction in key information literacy concepts and basic research skills. Students complete five online tutorials in advance of the one-shot. 4 Flipping instruction in this way establishes a baseline knowledge and enables instruction librarians to engage with specific questions and difficulties that students are experiencing, when meeting with FWIL sections in the classroom.
The UVM Libraries selected GotS for these tutorials on the basis that it met three key criteria:
 Frame-based, live-web tutorials are a powerful learning tool. As well as the beneficial features that are general to this model of tutorial, described above, GotS has features that make it well suited to a formative learning experience. This instructional design choice is particularly important in the context of our FWIL courses and the need to bring students to a common level of knowledge and understanding, as opposed to using tutorials for assessment.
 GotS tutorials (like LibWizard Tutorials) are highly scalable. The UVM Libraries'
highest-use tutorials are completed by around 2,500 students every year.
 GotS is open access and therefore free in financial terms, while the library's Systems department was willing to install the program and provide back-end technical support.
Since adoption in 2013, UVM librarians have extended our use of GotS to meet other needs for online learning objects:
 A suite of beginner's-level tutorials covering research basics, hosted on the library website for "off-the-shelf" access;
 Discipline-specific tutorials for other courses, at both foundational and advanced levels;
 Orientation-style guides to library services; and  In-house training.
Method
When Springshare released LibWizard Tutorials in 2016, the UVM Libraries arranged a trial and found some of its unique features impressive. At the same time, we noted the absence of some GotS features. We wanted to give full consideration to the two platforms' relative merits, and also the significance of their differences. We therefore designed a comparative evaluation, using a rubric based on the UVM Libraries' instructional priorities and resources for platform administration.
Our rubric identified 22 performance standards that were important for our local circumstances.
For example, "Tutorials allow the learner to make decisions and submit responses without penalty;" and "Adoption and use by instructional librarians with low-to-moderate technical complexity."
Each standard was classed as "Essential" (integral to how our tutorials work and the attainment of learning outcomes); "Important" (elements that are broadly desirable but not essential); or "Optional" (elements that offer minor enhancements).
A working group of the UVM Libraries' tutorial administrators and main users then evaluated the extent to which GotS and LibWizard Tutorials met the defined standards. They did this by applying the rubric to live tutorials in GotS and test tutorials in LibWizard Tutorials, and on the basis of group discussions.
Versions
The following evaluation of GotS and LibWizard Tutorials is less specific to local needs. "Standalone," the split-screen tutorial model; and "Embedded," a pop-up tutorial accessed via a webpage's floating side-tab (not discussed here).
The difference between local installation and licensing has obvious implications for long-term sustainability. A library can maintain its GotS tutorials indefinitely, while continued use of LibWizard tutorials is tied to an active site license.
Administration
Both platforms have modest system-level maintenance requirements, mostly relating to basic configurations and styling. The principal difference is that administration of a GotS installation requires access to the program files and the necessary programming skills. LibWizard administrators work entirely through a front-end admin interface, which is accessible to any user assigned "admin" status. This admin interface includes simple text fields for custom CSS or JavaScript, as well as for changes to in-tutorial labels and messages.
In GotS, account holders are "admins" or "users," and the only additional privilege held by admins is access to the "User Management" index, where administrators can create, edit, and delete accounts. Anyone with "user" status can access any tutorial, including the ability to edit or delete another user's tutorial.
In LibWizard Tutorials, account holders are "admins" or "regulars. 
Authoring and editing
The interfaces and processes for authoring and editing tutorials in GotS and LibWizard Tutorials are both user-friendly and mastering the available features is more or less straightforward. Also, In contrast, LibWizard has a segmented authoring model. The interface has a split-screen layout that is similar to the appearance of a LibWizard tutorial. In the larger right-side frame, the author develops the tutorial by assembling a series of slides. Each slide must be separately labeled, assigned content, and positioned appropriately in the tutorial sequence by dragging and dropping.
In the left-side frame, the author can adjust the tutorial settings. See Figure 4 . Starting with a webpage also means the learner can engage with the web frame content (or not) in whatever way they choose. The tutorial frame can present directions and, when necessary, a clickable URL for direct navigation to a different webpage. But following these directions is at the learner's discretion. As a result, the learner has maximum autonomy and agency, and they One of the desirable characteristics of online tutorials is reusability, meaning the ability of others to copy, modify, and republish. Reusability within a library's platform account supports ease of production and sustainability. Reusability by other libraries supports freedom of information and advances in library instruction across the profession.
Both platforms support in-house reusability. In GotS, authors can simply copy any of their library's tutorials, paste it into a new one, and edit as needed. In LibWizard Tutorials, authors can select one of their own tutorials to use as a starting point for creating new tutorials, or any tutorial owned by someone else in their library that has been set to have "Public" status.
Tutorials with "Private" status are not visible or replicable across individual accounts.
However, neither platform supports external reusability. Libraries can extend access to the learner-view of their GotS and LibWizard tutorials as widely as they like, for example by posting URLs publicly and waiving intellectual property rights. But neither platform has functionality that would enable a platform user to import another library's tutorial and adapt, rebrand, or update it. Similarly, neither platform has a feature for duplicating another library's tutorial or extending cross-library access.
Formative learning
As described above, the UVM Libraries adopted GotS for several reasons including its suitability to formative library instruction. The principal objective was to ensure that FWIL students came to the library one-shots having already covered key concepts and technical knowledge in the tutorials, so the instruction librarian could focus on challenges and troublesome questions that arose as students begin to engage with their research.
GotS has several features that support formative learning. Learners can control pacing and progression through the tutorial, as was previously noted. Importantly, GotS can give affirmative feedback that acknowledges the learner's correct responses, reinforces what is being taught, and provides motivation to continue. Affirmative feedback was not a feature of LibWizard Tutorials in its initial release, but was a new feature in version 1.7.6.
GotS can also give targeted corrective feedback to incorrect responses. Consequently, feedback is specific to the exact error and explains how the learner should reconsider the question depending on the mistake they made. A LibWizard tutorial can present corrective feedback, but the interface only allows a single statement that is uniform for all of a question's incorrect response options.
Another significant difference lies in the platform's calculations of the tutorial score. GotS calculates the learner's last-submitted responses. As a result, both librarian and student can see whether the learner succeeded in reaching the required point of understanding, regardless of how many efforts they took to get there. LibWizard calculates the learner's first-submitted responses, which only allows the learner one opportunity to be evaluated based on what they learned in the tutorial.
Summative assessment
The calculation of first-submitted responses is better suited to a summative assessment that tests what the learner knows when they engage with a question for the first time. LibWizard is configured to collect summative assessment. GotS calculates last-submitted responses to questions embedded in the main tutorial -but it is also possible to attach a "quiz" at the end that calculates first-submitted responses. Thus GotS tutorials can combine formative and summative assessment in a single tutorial.
Data management
Both platforms are excellent tools for quizzing learners, but they have strikingly different features for routing, aggregating, and reporting the data generated by learners' responses.
GotS tutorials can email an HTML "certificate" to pre-selected addresses (for example, to the librarian, the course instructor, or a GotS admin account) as well as to addresses entered by the learner (for example, to their own email address or their TA's email). The certificate records a learner's correct responses, incorrect responses, free responses, overall scores, and a time-stamp.
See Figure 6 . But GotS has no built-in process for aggregating this data. Aggregation requires time-consuming and tedious manual data entry, with a risk of significant error. In the experience of the UVM Libraries and other libraries using GotS, the lack of an automated workflow for data management limits assessment to small-scale sampling; however, applying a script for data aggregation may be feasible for libraries with programming resources. what data a librarian may choose to gather with a LibWizard tutorial and whether that data should be personally identifiable. Academic libraries may also need to check whether the platform, or specific uses of the platform, is compatible with institution-level policies on the gathering, ownership, and retention of student data.
Accessibility
Compliance with accessibility standards is essential for online instructional materials. Ethically, librarians value the importance of providing equal access to resources and services to all potential library users. Legally, institutions that receive federal funding are required to comply with the accessibility standards in Section 508 of the 1973 Rehabilitation Act.
There is disagreement about the accessibility of split-screen tutorials. Stonebraker et al. report
they "are not ideal in terms of accessibility for those patrons using screen readers" because this kind of assistive technology cannot interact with frames (2015, 235 GotS does not have a formal VPAT, but it addresses accessibility issues with a "single-page view" that presents the full tutorial content in a single webpage, accessed via a link at the top of the tutorial frame. The University of Arizona designed this one-page version of the tutorial to be compatible with screen readers and keyboard users, and the more accessible version contains the same content and the same answer-response quizzing functionality as the dual-frame version (simpsonw and michaelhagedon 2008).
GotS also has some of the accessibility features that are available in LibWizard Tutorials, such as link titles and "alt" tags, and some unique features, such as the option to magnify any image uploaded into the tutorial frame. Administrators with access to the installation files can customize the CSS stylesheet, though changes can only be applied site-wide.
Conclusions and Future Developments
Sometimes the devil is in the details. At first glance, a GotS tutorial and a LibWizard tutorial may appear very similar. But the differences in their platform features manifest themselves in a variety of ways, with significant impacts on administration, authoring, and the learner experience. For a comprehensive overview of these features, see Libraries that are considering adopting a platform for split-screen, live-web tutorials will find one of these options to better fit their needs, depending on the goals of their instruction program, their financial and human resources for administration and support, and their philosophies on questions like open source vs. proprietary tools. Local needs and priorities will guide libraries towards the platform characteristics that will be the most significant factors in their decisions.
Further development appears likely for both platforms. The University of Arizona Libraries and Springshare are both receptive to feedback from their platform users. Both maintain lists of desirable fixes and enhancements. And now that there are alternative products for the split-screen model, perhaps each platform will learn from the other. One platform's developers may identify enhancements that are present in the other platform, or hear from users about what they think their platform of choice is missing. It is also conceivable that similar products will be released,
given the size of the market across higher education and the rising commercial value of student data.
Another hope for the future is the growth of the user community. Adoption and use of these platforms may become more widespread as libraries continue to seek effective ways to flip classroom instruction and extend online instruction. The research so far on the effectiveness of this model of tutorial indicates it is an effective mode of online instruction. Further research that substantiates this finding would reinforce the incentives to adopt this approach to tutorial creation. There is also a need for investigations on the production side, especially studies that can establish a clearer picture of the time-costs of administration, support, design, development, and updating.
Adoption by more librarians and the production of more split-screen tutorials would generate greater conversation about pedagogical practice, sustainable administration, and usability. It could also add to the number of high-quality tutorials that inspire others and stimulate more thinking about how to support reusability. The technology, while still emerging through product iterations, is in place. Now, librarians need to get the most out of it.
